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Section Il. DESCRIPTION AND DATA

3. Purpose and Use

a. Purpose. Electronic Multimeter TS-505A/U measures al-
ternating-current (ac) and direct-current (dc) voltages and de
resistances in electrical and electronic equipments.

b. Use. Electronic Multimeter TS-505A/U measures dc volt-
ages from .05 volt to 1,000 volts and ac voltages from .05 volt
to 250 volts root mean square (rms) at frequencies from 30
cycles per second (cps) to 5 megacycles (mc). With the radio-
frequency (rf) adapter, used with the dc voltage measurement
circuit, rf voltages may be measured from .05 volt to 40 volts
rms at frequencies from 1 me to 500 me. Dc resistances from 1
ohm to 1,000 megohms may be measured.

c. Common Names. Throughout this manual, the word multi-
meter refers to the major component (par. 6) of Electronic
Multimeter TS-505A,U. The rf adapter refers to Test Prod
MX-1797/U.

4. Technical Characteristics

Dec voltage ranges_____________ 0 to 2.5 volts.
0 to 5 volts.
0 to 10 volts.
0 to 25 volts.
0 to 50 volts.
0 to 100 volts.
0 to 250 volts.
0 to 500 volts.
0 to 1,000 volts.

Dec zero center ranges__________ —1.25 to +1.25 volts.
—2.5 to +2.5 volts.
—5 to +5 volts.
—12.5 to 4+12.5 volts.
—25 to +25 volts.
—50 to +50 volts.
—125 to + 125 volts.
—250 to +250 volts.
—500 to 4500 volts.

Ac voltageranges ___________ 0 to 2.5 volts.
0 to 5 volts.
0 to 10 volts.
0 to 25 volts.
0 to 50 volts.
0 to 100 volts.
0 to 250 volts.

Rf voltage tange _____________ 0 to 40 volts,
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Resistammeranges_____________

Frequency range___________

0 to 1,000 ohms with 30 ohms at center
scale.

0 to 10,000 ohms with 300 ohms at center
scale.

0 to 100,000 ohms with 3,000 ohms at
center scale.

0 to 1 megohm with 30,000 ohms at center
scale.

0 to 10 megohm with 300,000 ohms at
center scale.

0 to 100 megohms with 3 megohms at
center scale.

0 to 1,000 megohms with 30 megohms at
center scale.

30 cps to 5 mg, ac.

1 mc to 500 me. rf.

Input impedance_______ __ ___ At least 6 megohms shunted by 2

Accuracy ___________________

ppf at audio frequencies; 40 megohms
on 1,000 volts dc range, and +500 volts
de range (zero center scale); 20
megohms on all other dc ranges.

*+5 percent of full scale on de voltage;
*+6 percent of full scale for ac sinus-
oidal input from 30 cps to 5 me on ac
range; +6 percent of full scale for rf
sinusoidal input from 1 me to 200 me
using rf adapter (error may exceed
*+6% of full scale for rf sinusoidal in-
put from 200 mc to 500 me using rf
adapter) ; +4 percent of ohmmeter arc
length on ohms scale.

Note. The meter scales are calibrated to indi-

cate .707 of the peak voltage of a sine wave or a

complex wave. For a sine wave, the meter indi-

cation is the rms value of the sine wave; but

for a complex wave: the meter indication is not
the rms value of the complex wave,

Indicating meter______________ 1 ma dc for full-scale deflection. Infinite

damping factor.

Number of tubes________ 7.
Power requirements___________ 98 to 132 volts, single phase, 50 to 1,000

5. Packaging Data

cps, approximately 21 volt amperes,

Electronic Multimeter TS-505A/U is packaged for export or

domestic shipment (fig. 4).

a. Export Shipment. For export shipment, the TS-505A,/U
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is placed in a corrugated sleeve. The corrugated sleeve is pro-
tected by two corrugated trays and is placed, together with the
spare parts carton and two manuals, in a corrugated carton. The
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corrugated carton is then sealed with gummed tape. The multi-
meter thus packaged, comprises a unit package. Six unit pack-
ages then are placed in a wooden packing case. The wooden pack-
ing case is nailed closed and secured with metal straps.

b. Domestic Shipment. For domestic shipment, four unit pack-
ages are placed in a corrugated shipping carton. The corrugated
shipping carton is then sealed with gummed tape. The dimensions
and weights of the packages are listed in the table below.

Electronic Multimeter Height Width Depth Volume [Unit weight
TS-505A/U (in.) (in.) (in.) (cu. ft.) (1b.)
Unit package____________ 151 131 101, 1.27 18
Packed for domestic ship- 16 27% 21 5.35 80
ment.
Packed for export ship- 16 43 22 9.04 150
ment.

6. Table of Components
(fig. 2)

The following table lists the components of Electronic Multi-
meter TS-505A/U and gives their dimensions.

Required | Height Width Depth Volume | Weight

Component No. (in.) (in.) (in.) (cu. ft.) (1b.)
Major component:
Multimeter (fig. 3)_| 1 93 9 614 31 14
Minor components:
Alligator elip ____ 2 2 5 15
Miniature probe tip| 3 % %
(.040 in. dia. tip).
Rf adapter (Test 1 3% %%
Prod MX-1797/
U).

Spare parts (par. 8) | 1 set

Note. This list is for general information only. See approximate supply
publications for information pertaining to requisition of spare parts.

7. Description of Components

a. Multimeter. The multimeter (fig. 3) consists of a panel
chassis assembly contained in its case. A carrying handle attached
to the case may be used as a stand when the multimeter is in use,
A circuit label is mounted in the bottom of the case. A detachable
cover (fig. 2), which protects the operating controls and the meter
when the equipment is not in use, contains two Jack-type alligator
clips, three miniature probe tips, and the rf adapter. All con-
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Figure 2. Electronic Multimeter TS-505A/U, cover removed.

PILOT LIGHT

INDICATOR

JEWEL
COMPARTMENT COMPARTMENT
FOR COMMON .FOR AC, DC, AND
PROBE AND AC OHMS PROBES
LINE CORD

__GASKET

ic L : el i METER
¢ ~ . : ‘
- [Grivs Ay,
N CONTROL

ZERO ADJ. —

CONTROL

[FUNCTION]

SWITCH
LINE PLUG
}
PROBE °
~TNSBE 1A-3

Figures. M ultimeter, less cover, front view.

AGO 10100B



trols, the meter, and the pilot light indicator Jjewel are mounted
on the front panel. The four test leads and the AC LINE cord
extend through holes in the front panel and are stored in two
recessed compartments. The multimeter is completely watertight.

b. Minor Components. The following minor components are
supplied with the multimeter.

(1) Allzgator clips. The alligator clips (fig. 2) are each
terminated in a pin jack designed to accommodate the
multimeter probe tips. A plastic sleeve that surrounds
the pin jack serves as an insulator. To aid in identify-
ing the leads, one plastic sleeve is colored red and the
other black.

(2) Miniature probe tips. The three miniature probe tips
supplied with the multimeter are threaded at one end
and are interchangeable with the probe tips attached to
the probes. The miniature probe tips are used in minia-
ture circuits or congested chassis.

(3) Ef adapter. The rf adapter consists of a teflon nose and
carriage that contains a germanium diode. A ground
lead extends from the teflon nose and is terminated
with a rubber-shielded alligator clip.

8. Running Spares

The following chart lists the spare parts supplied with the
TS-505A/U.

In rear of In spare
Item multimeter | parts carton
case

Fuse, 1-ampere, type 3AG________________  ____ 2 3
Lamp, 6.3 volt, .15-ampere ___ _______ e
Diode, germanium, typeIN70______ _ __ 2
Tube, typeb661 _______ | 1
Tube, type6ALS___________ | _ 1
Tube, type6AU6_______ | 1
Tube, type6X4____ ‘- 1
Tube, type 12AT7______  _  __ ______ ___ __ __ __|____ 1
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CHAPTER 3
OPERATION

Section I. CONTROLS AND INSTRUMENTS

12. General

Haphazard operation or improper setting of the controls can
cause damage to electronic equipment. It is important, therefore,
to know the function of the meter and the controls on the multi-
meter. Operating instructions are contained in paragraphs 14

through 23.

13. Controls and Their Uses

(fig. 5)

The following chart lists the controls and instruments of the
multimeter and indicates their function:

Control or instrument

Function

FUNCTION switch______
RANGE switeh

ZERO ADJ. control______

OHMS ADJ. control ______

ACLINEcord__________.
COMMON probe_________

Dcprobe__ - ______
OHMS probe. . __________.
ACPROBE_____________

Pilot light indicator______

Selects the type of multimeter operation desired
and turns the multimeter on or off.

Selects various voltage or resistance measurement
ranges.

Controls pointer of indicating meter. Used to set
the meter pointer at zero on the 4dc¢, —dc, ac,
or OHMS scale, or to midscale on the ==dc scale.

Controls pointer of indicating meter, Used to set
the meter pointer at oo on the OHMS scale
when the FUNCTION switch is set on OHMS
position.

Indicates the value of voltage or resistance meas-
ured.

Connects multimeter to ac power source.

Connects the ground, or common circuit of the
multimeter, to the equipment under test.

Connects equipment under test to the dc measur-
ing circuits of the multimeter.

Connects equipment under test to the ohmmeter
circuit of the multimeter.

Connects equipment under test to the ac measur-
ing circuits of the multimeter.

Lights when power is applied to the multimeter.

12
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Figure 5. Multimeter, front panel.

Section Il. OPERATION UNDER USUAL CONDITIONS

14. Starting Procedure

a. Preliminary. Before using Electronic Multimeter TS—505A/
U, carefully read the operating instructions. Obey all cautions.
The instructions detailed below include the adjustments necessary
to permit the multimeter to function efficiently. Large errors in
voltage and resistance measurements will be encountered unless
the multimeter is properly adjusted.
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b. Starting.

(1)

(2)

Remove the front cover of the multimeter by manually
opening the four spring catches (fig. 2).

Turn the FUNCTION switch to the OFF position (fig.
5).

(3) Check tke voltage and the frequency of the ac power

source to which the AC LINE cord will be connected.
The voltage must be between 98 und 132 volts, single
phase: the frequency must be between 50 and 1.000 cps.
If the voltage and frequency of the power source are
correct remove all leads from both compartments and
connect the AC LINE cord to the ac power source.

(4) Turn the FUNCTION switch clockwise to any position.

The pilot light on the front panel above the meter should
glow.

(5) Allow the multimeter to warm up for at least 10 minutes.

While the multimeter is warming up, the meter pointer
may drift rapidly. This is normal.

15. Reading and Measuring —~Dc and —Dc¢ Voltages

a. Reading Dc Voltages. Read positive or negative de voltages

on the black center scale of the meter (fig. 5). For maximum ac-
curacy in dc voltage measurements, usze a setting of the RANGE
switch that will produce a deflection a< lose to full scale as possi-
ble.

b. Zeroing Mcterv for — Deerd — De Measus e ments.

14

(1)

(2)

Perform the starting operations cutlined in paragraph
14.

Turn the FUNCTION xwitch to the 4 de position for
making plus de or rf measurements. The details of rf
measurement ar- treated in paragraph 18. Turn the
FUNCTION switch to the — de position for making
— dc measurements. After the multimeter has warmed
up, the meter pointer will probably be near. but not at,
0 scale reading.

(3) Turn the RANGE switch (fig. 5) to the 2.5 V_RX1

position.

(4) Hold the dc and COMMON probe tips together, and turn

the ZET™O ADJ. control until the meter pointer indicates
exactly 0 volt.
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¢. Measuring Dc Voltages.

(1) Turn the RANGE switch to a voltage scale higher. than
the voltage to be measured. If the magnitude of the volt-
age to be measured is unknown, turn the RANGE switch
to the 1,000 V-dc ONLY position. If necessary, the
RANGE switch can be rotated to a lower scale. This
procedure will protect the multimeter from a severe over-
load, which might damage the meter movement when
measuring dc voltage.

(2) Connect the COMMON probe tip to the nearest ground-
potential point of the voltage to be measured. Connect
the dc probe tip to the other point. The alligator clips,
stored in the multimeter cover, may be slipped over
the probe tips and used to connect the probes to the test
points.

(3) If the meter pointer deflects below 0 turn the FUNCTION
switch to the — dc position if it was previously in the
-+ dc position, or to the + dec position if it was previously
in the — dc position.

(4) Turn the RANGE switch counterclockwise, one position
at a time, until the on-scale deflection of the meter is
within the upper one-third portion of the dc voltage
scale. This is the most accurate portion of the de¢ volt-
age scale.

(5) Read the meter.

16. Reading and Checking on the ==Dc Scale

a. Reading = Dc Voltages. When the FUNCTION switch is
turned to the == dc position, the meter pointer reads zero at the
center of the scale. Deflection of the meter pointer to the right of
zero center indicates positive voltage; deflection of the meter
pointer to the left of zero center indicates negative voltage. Volt-
age measurements cannot be read directly on the meter scale when
the FUNCTION switch is set at the = dc position. The purpose of
the = dc position (zero center scale) is to determine the polarity
of an unknown dc voltage or to indicate a zero de voltage input to
the multimeter.

Caution: The maximum dc voltage which may be applied to the
multimeter when the FUNCTION switch is set at the = dc posi-
tion is one-half of the voltage indicated by the panel marking op-
posite the RANGE switch setting.

b. Zeroing Meter for = Dc Range.

(1) Perform the starting operations outlined in paragraph
14.
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(2) Turn the FUNCTION switch to the = dc position for
making 4 dc or — dc measurements. The meter pointer
should be within plus or minus one scale division of
midscale.

(3) Turn RANGE switch (fig. 5) to the 2.5 V-RX1 position.

(4) Hold the dc and COMMON probe tips together and turn
the ZERO ADJ. control until the meter pointer is at
exact midscale.

c. Checking Voltages on the + Dc Zero Center Scale.

(1) Turn the RANGE switch to a voltage scale higher than
the voltage to be checked. If the magnitude of the volt-
age to be checked is unknown, turn the RANGE switch
to the 1,000 V-DC ONLY position. If necessary, the
RANGE switch can be rotated to a lower scale. This
procedure will protect the multimeter from a severe
overload which might damage the meter movement.

(2) Connect the COMMON probe tip to the nearest ground
potential point of the voltage to be measured. Connect
the dc probe tip to the other point. The alligator clips,
stored in the multimeter cover, mayv be slipped over the
probe tips and used to connect the probes to the test
points.

(3) If the meter pointer moves to the left, the input voltage
is negative. If the meter pointer moves to the right, the
input voltage is positive. If the meter pointer does not
move, the input voltage is 0 volt.

17. Reading and Measuring Ac Voltages

Note. The procedures specified in this paragraph apply to measurements
of ac voltages at frequencies from 30 cps to 5 mc. For procedures covering
measurement of higher frequency voltages, refer to paragraph 18.

a. Reading Ac Voltages. Read all ac voltages except those in the
0- to 2.5-volt range on the black center scale of the meter (fig. 5).
When the RANGE switch is in the 2.5 V-RX1 position, the volt-
ages are read on the lower blue scale of the meter. The most accu-
rate readings are obtained when the meter pointer is within the
upper one-third portion of the ac voltage scale.

Note. The meter scales are calibrated to indicate .707 of the peak voltage
of an ac sine wave or a complex wave. For a sine wave, the meter indication is
the rms value of the sine wave. In the case of a complex wave, the meter

indication is not the rms value of the complex wave. For further information
on the measurement of complex waves, refer to paragraph 19.
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b. Zeroing Meter for Ac Measurements.

(1) Perform the starting operations outlined in paragraph
14.

(2) Turn the FUNCTION switch to the ac position and hold
the AC PROBE and COMMON probe tips together. The
meter pointer should read to within one scale division
of zero.

(3) Set the meter pointer to zero by rotating the ZERO
ADJ. control.

¢. Measuring Ac Voltages.

(1) Turn the RANGE switch to a higher voltage scale than
the voltage to be measured. If the magnitude of the
voltage to be measured is unknown, turn the RANGE
switch to the 250 V-RX1M position. If necessary, the
RANGE switch can be rotated to a lower scale. This pro-
cedure will protect the multimeter from a severe over-
load which might damage the meter movement when
measuring ac voltage.

Caution: The maximum ac voltage which can be meas-
ured by the multimeter is 250 volts rms. RANGE switch
panel markings 500 V-DC ONLY and 100 V-DC ONLY
apply to dc voltage measurements only.

(2) Connect the COMMON probe tip to the low potential
point of the voltage to be measured. Connect the AC
PROBE tip to the opposite point of the voltage to be
measured. The alligator clips, stored in the multimeter
cover, may be slipped over the probe tips and used to
connect the probes to the test points.

(3) Turn the RANGE switch counterclockwise, one position
at a time, until the largest on-scale deflection of the meter
pointer is obtained.

(4) Read the meter.

18. Reading and Measuring Rf Voltages

Note. The procedures specified in this paragraph apply to measurement
of rf voltages of frequencies between 1 mec and 500 mc.

a. Reading Rf Voltages. Read rf voltages on the black center
scale of the meter (fig. 5). The most accurate readings are ob-
tained when the meter pointer is within the upper one-third
portion of the dc voltage scale.

Note. The meter scales are calibrated to indicate .707 of the peak voltage
of an ac sine wave or a complex wave. For a sine wave, the meter indication
is the rms value of the sine wave. For a complex wave, the meter indication
is not the rms value of the complex wave. For further information on
measurement of complex waves refer to paragraph 19.
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